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The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



• For receiving Office use only 



International Application No. 



3/8/99 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



YCT-421 



Box No. I TITLE OF INVENTION 

MUTANT BARNASE GENE AND TRANSGENIC PLANT TRANSFORMED BY SAID GENE 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 

designation. Hie address must include postal'code and name of 'country. The country of the | | This person is also inventor 
address indicated in Otis Box is tJie applicant 's State (that is, country) of residence if no State \ | Y 

of residence is indicated below.) ' 

Telephone No. 

JAPAN TOBACCO INC, 



2-1, Toranomon 2-chome, Minato-ku, Facsimile No. 
Tokyo 105*8422 Japan 

Teleprinter No. 



State (thai is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


This person is applicant | 1 all designated J— | all designated Slates except | 1 the United States I 1 the Slates indicated in 

for the purposes of: 1 1 States 1 v 1 the United States of America 1 1 of America only 1 1 the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. Tim 'country of Hie 
address indicated in this Box is me applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

HAMADA, Kazuyuki 

c/o Japan Tobacco Inc., Plant Breeding and 
1 Genetics Research Laboratory 
700, Higashibara, Toyoda-cho, Iwata-gun, 
Shizuoka 438-0802 Japan 


This person is: 

[ | applicant only 

fy | applicant and inventor 

| | inventor only (tf this check-box 
is marked, do not fill in below.) 


State (thai is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan. 


This person is applicant | 1 all designated 1 1 all designated Stales except r77] the United States J ] the States indicated in 
for the purposes of: 1 1 States | | the United Slates of America I 1 of America only 1 I the Supplemental Box 


1 y| Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf [771 I — | ^„™c.*«*«*;,„> 
of the appiicant(s) before the competent International Authorities as: LU afient LJ common re P rescntat,ve 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation 77ie address must include postal code and name of country.) 

SHAMOTO, Ichio, (897 0) Patent Attorney 
YUASA AND HARA, Section 206 , New Ohtemachi 

Bldg. , 2-1, Ohtemachi 2-chonie, Chiyoda-ku, 

Tokyo 100-0004 Japan 


Telephone No. 

(03)3270-6641 


Facsimile No. 

(03)3246-0233 


Teleprinler No. 


1 I Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 — 1 space above is used instead to indicate a special address to which correspondence should be sent 
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Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


If none of the following sub-boxes is used, (his sheet should not be included in the request 


Name and address: (Familv name followed bv given name; for a legal entity, full official 
designation. Hie address must include postal'code and name of country. Tlie country of Vie 
address indicated in diisBox is the applicant 's State (dial is, country) of residence if no State 
of residence is indicated below.) 

NAKAKIDO, Fumio 

c/o Japan Tobacco Inc.,. Plant Breeding and 
Genetics Research Laboratory 
70 0, Higashibara, Toyoda-cho, Iwata-gun, 
Shizuoka 438-0802 Japan 


This person is: 

| | applicant only 

|y | applicant and inventor 

1 1 inventor only (If this check-box 
1 1 is marked, do not fill in below.) 


State (that is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


This person is applicant 1 1 all designated 1 1 all designated Stales except r~~| the United States 1 I the States indicated in 

for the purposes of: 1 1 Slates | | the United Slates of America LXJ of America only | | the Supplemental Box 


Name and address: (Familv name followed by given name; for a legal entity, full official 
designation. Vie address must include postal'code and name of country. Tlie country of the 
address indicated in this Box is the applicant s State (diat is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

1 I inventor only (If this check-box 
1 is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, countiy) of residence: 


This person is applicant | 1 all designated | 1 all designated States except | 1 the United States 1 | the States indicated in 

for the purposes of: 1 1 States 1 1 the United States of America | | of America only | J the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. Tlie address must include postaVcode and name of country. The country of me 
address indicated in this Box is the applicant s Stale (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

1 1 inventor only (If this check-box 
* ' is marked, do not fill in below.) 


State (that is, countiy) of nationality: 


State (that is, country) of residence: 


This person is applicant r~ | all designated | 1 all designated Stales except | 1 the United Slates | | the States indicated in 

for the purposes of: I 1 States | | the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. Tlie address must include postal'code and name of countiy. The country of tlie 
address indicated in this Box is die applicant s State (diat is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
^ is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated | 1 all designated Slates except | 1 the United States | 1 the Slates indicated in 

for the purposes of: 1 1 States | | the United Slates of America | | or America only | | the Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi ,SD Sudan, SL Sierra Leone, SZ Swaziland, 
UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, G B United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d ? Ivoire, CM Cameroon, 
G A Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment 
desired, specify on dotted line) 
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Finland 

United Kingdom 
Grenada 

Georgia 
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LR Liberia 

LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 
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TR Turkey 
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UA Ukraine 
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Uzbekistan . . 
Viet Nam . . . 
Yugoslavia . 

South Africa . 

Zimbabwe . . 



Check-boxes reserved for designating States which have 
become party to the PCT after issuance of this sheet: 

□ 

□ ••• 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying tiiai designation and the payment of 
the designation and confirmation fees Confirmation nrnsi reacfi die receivmg Office witliin die 15-month time limit) 
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Supplemental Box If the Supplemental Box is not used, this sheet should not be included in the request 



I. If in any of the Boxes, the space is insufficient to furnish ail the information: in such case, write "Continuation of Box No. ... " 
[indicate the number of the Box] and furnish the information in Hie same manner as required according to die captions of the Box in which 
the space was insufficient, in particular: 

( i) if more than two persons are involved as applicants and/or inventors and no "continuation sheet " is available: in such case, write 
Continuation of Box No. Ill " and indicate for each additional person the same type of information as required in Box No. III. The 
country of the address indicated in this Box is die applicant 's State (that is, countrv) of residence if no State ofresidenceis indicated 
below; 

( ii) if in Box No. II or in any of the sub-boxes of Box No. Ill, die indication a the States in dicatedin th e Supplemental Box" is checked: 
m such case, write "Continuation of Box No. II " or "Contimtation of Box No. Ill " or "Continuation of Boxes No. II and No. Ill " 
(as die case may be), indicate die name of the applicants) involved and, next to (each) such name, the State(s) (and/or, where 
applicable, ARIPO, Eurasian, European or OAPI patent) for the purposes of which the named person is applicant; 

(Hi) if in Box No. II or in any of the sub-boxes of Box No. Ill, the inventor or the inventor/applicant is not inventor for the purposes 
ofail designated States or for the purposes of the United States of America: in such case, write "Continuation of Box No. II " or 
Continuation of Box No. 111" or "Continuation of Boxes No. II and No. Ill" (as die case mav be), indicate die name of die 
mventor(s) and next to (each) such name, die State(s) (and/or, where applicable, ARIPO, Eurasian, European orOAPI patent) for 
the purposes of which the named person is inventor; 

(iv) if in addition to the agent(s) indicated in Box No. IV, diere are further agents: in such case, write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. I\ '; 

(v) if in Box No. I' die name of any State (or OAPI) is accompanied by the indication "patent of addition, " or "certificate of addition, " 
or if, m Box No. J\ Vie name of the United States of America is accompanied bv an indication "continuation " or "continuation- 
in-part : in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPI), and after the name of 
each such State (or OAPI), the number of die parent title or parent application and die date of grant of the parent title or fifing 
of die parent application; j & j r j s 

(vi) if in Box No. VI there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. 1 1 and indicate for each additional earlier application die same type of information as required in Box No. 1 7, 

(vii) if in Box No VI, the earlier application is an ARIPO application: in such case, write "Continuation of Box No. 1 7 ", specify the 
number of the item corresponding to that earlier application and indicate at least one countrv partv to the Paris Convention for 
the Protection of Industrial Property for which thai earlier application was filed. 

2 If, with regard to the precautionary* designation statement contained in Box No. V t the applicant wishes to exclude anv State (s)fi-om 
the scope ofdiat statement: in such case, write "Designation(s) excluded from precautionary designation statement " and indicate the 
name or two-letter code of each State so excluded. 

3 If die applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty and furnish that statement below. 



"Continuation of Box No. IV" 
The same address as Box IV 

IMAI, Shosuke, (7112) Patent Attorney 
MASUI, Chuji, (7669) Patent Attorney 
KURITA, Tadahiko, (7523) Patent Attorney 
KOBAYASHI, Yasushi, (7527) Patent Attorney 
MURAKAMI, Kiyoshi, (9288) Patent Attorney 
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Filing date 
of earlier application 
(day/montli/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item(l) 

4/8/1998 


220060/1998 


Japan 






item (2) 










item (3) 











(1) 



r^J The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
^* of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4J0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA/ JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/monthfyear) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 5 

description (excluding 

sequence listing part) 1 2 

claims 2 

abstract : 1 

drawings : 

sequence listing part 

of description 1 2 



This international application is accompanied by the item(s) marked below: 

1 . B3 fee calculation sheet 

2. separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. |V| nucleotide and/or amino acid sequence listing in computer readable form 



Figure of the drawings which 
should accompany the abstract: 


r—-—- rnrm or ripyipxe uisjc - 

Language of filing of the Jananese 
international application: u F 


Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of tlte person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 

SHAMOTO, Ichio, (8970) Patent Attorney 
IMAI, Shosuke, (7112) Patent Attorney 
MASUI, Chuji, (7669) Patent Attorney 
KURITA, Tadahikb, (7523) Patent Attorney 
KOBAYASHI, Yasushi, (7527) Patent Attorney 
MURAKAMI , Kiyoshi, (9288) Patent Attorney 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
| | received: 

| | not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


5. International Searching Authority TC * / jp 6. 1 | Transmittal of search copy delayed 
(if two or more are competent): ^ A / 1 — I until search fee is paid. 




1 Date of receipt of the record copy 
| by the International Bureau: 



Form PCT/RO/101 (last sheet) (July 1998; reprint July 1999) See Notes to Uie request fc 



PCT 



m m m m m 




(si) m«»K»m6 

C12N 15/55, 9/22, 15/82, A01H l/OO, 
5/00 



Al 



(ii) mmtmtt 



(43) mmtemn 



WO00/08176 



2000^2^17 0(17.02.00) 



(21) BISUUH*-^ PCT/JP99/04167 

(22) mmmm 0 1999^8^ 3 p (03.08.99) 

(30) 

10/220060 1998^8^ 4 0 (04.08.98) JP 

(71) WSA (*H&KK1-^T^£Bfco^T) 

0 *fc(ir S3S»S;^tfc(JAPAN TOBACCO iNC.)[JP/JP] 
T 105-8422 $lM%$m\£ffz; P^2Tg2#l^ Tokyo, (JP) 

(72) ; *5 itf 

(75) ssw#/ttURA okbko^-cww 

^fflfpff(HAMADA, Kazuyuki)[JP/JP] 

^^^(NAKAKIDO, Fumio)[JP/JP] 

T 438-0802 »H**ffllPfifflBr*:iS700#ift 

e*fctfrffi*»a^%i: ae*«w5fiBfrt shizuoka,(jp) 

(74) ftSA 

#3± 4±*— 3c, ^(SHAMOTO, Ichio et al.) 
T 100-0004 *SCfP=FftfflE^Wr^TB2#l^- 
ffAWtVW206E 3.T^N7ffi#«rffF*«Bf Tokyo, (JP) 



(81) }g£H AU, CA, CN, KR, US, BWt|#lT (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: MUTATED BARNASE GENE AND PLANT TRANSFORMED BY THE SAME 

(54)38 W ^/V^—1?mB*&£Tf^mm&WM%o 



(57) Abstract 

A male sterile plant which is free from any undesirable character is constructed by expressing a barnase gene alone specifically in the 
anther. The barnase gene, which has been depressed by mutagenesis while sustaining its activity, is transferred into a plant and then 
expressed specifically in the anther to thereby efficiently give the aimed male sterile transformant. 
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w Fidelity PCR&T*5 0 ^©iNite, D. Leung, E. Chen and D. Goedda, Tech 
nique 1, 11-15:1989; Y. Z. Xiaoping and R. H. Ebright, Nucleic Acid Res. 1 
9, 6052:1991; G.C. Rice et al. , Proc. Natl. Acad. Sci. USA 89, 5467-5471:199 

i#f§B#©^J&£}tifc ^ - ©£E § ^ V ^^TTTPCR^fr 9 C £ T\ @ ft ©DNA$r 

^fSBJfcfc^TLow Fidelity PCR&fcffll^:/^ >T ilSTOPCRyi £ (°I 
«fc LTMfc-t 6o 75 4 ^-©5$ M1t©PCR££l^l©i&air£&5 £ £ 



20 



25 



3 



WO 00/08176 



PCT/JP99/04167 



10 



20 



25 



-CGTTCGGCTC GATGGTACCG GTTATCAACA CGTTTGA-3' N E?iJ#^6) . "fv^v- 
2 (5' -CCTCTAGATT ATCTGATTTT TGTAAAGGTC TGATAATG-3' , IE?iJ#^ 7 ) ®B 

^i&GtzwM'<ji>±-vm&&&imi-z> z tfr?%tzo z z-emw^n 

1 ©fS^iJli. &*D©75XS KpVE108 (W092/13956) ±(C#;£«/<;1/^- 
e?gtt©ftiJ^K:J; <9 'J -->^LtUi^\ '<;l>*-Hf©W3"SRNaseigt£ 



4 



WO 00/081 76 PCT/JP99/041 67 

log, m-oxmr^mmLtz^mmt^-f^^i k^d^u :M^tf 

10 #f§BJ!©^^ <;1/* — tf itfc?©*? £ L l >-#"J fix K?"J#^ 3 ©DNAI2?iJ£W 

i^JtikKf-Stx IBi&3 K>T*5ATG®Afr£&£T15#@»cT©JfArt<*l9 
. £/c333fig©A^£:LT^£o S^^aiR^l=^tfx C©@5?iJ#^3 
©DNA|2?iJ© 1 mBOkTGfrZ>fflRi><m$£tlZ>£tZ£. 15±&gg©T©J?A© 

OiCiC'S 8 7 J ;S^b^^t 'J nX^f K *</ <;U^ - Hf i£te££f o d <h it 
£ fttt ^ U IE L 7 1/ - A THIR^^-r 5 nJtfett© * £ ATG. GTGtt <!f © 

©^WiS^lEKfct 5 £ ^ -5 Hu&CD^Hlix SE?IJ#^ 3 ©itfci^ £IE L ^ 7 U 

©SS£ LTte. * >/N°?K^©SiRafiflTU *V- A^glj^ic^^^-f £ 
LTIBIR^&n 7l/-Av/7h'j3-f>f (Frame Shift Re-coding) £V$ 

tc d ©kb^©^^©^* na<* a i^jgd^nsctic 
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Sfctc. tr'it^^iJ^^low Fidelity PCR&T^ft£tf3 C <tic =k 

t ^ K>Tfc*ATG©Afr&&£T15#g©T©J? A. *5 it//* 1*333 

lc ^5i x ^mt4©^D^-^-©T^{-SML 

*;I/X^bS4t^o *©:&&fcU W*m Hiei et al. , Plant J. 6, 271-28 
2: 1994©^IC LTfr;ifcf «fc ^ 



mm i 
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Low fidelity PCR 

75^v- 1 (CGTTCGGCTC GATGGTACCG GTTATCAACA CGTTTGA. E?iJ§^ 6 ) 
=fctf75-f v-2 (CCTCTAGATT ATCTGATTTT TGTAAAGGTC TGATAATG, 7 
) S.L. Beaucage et al. , Tetrahedron Lett., 22, 1859-1862 :1982(cfBil 

W^7X; KpVE108 (W092/13956) £§§£Ucffl^x 75 -f "7- 1 feet 
-r^-2©*l^t)-a-T-PCR^fTof > :o pVE108©^<;^— Iz'itCTO^-f-V > 

$>&o -fUfc>%, lOraM Tris-HCl (pH9. 5) , 50mM KCU 2mM MgCh^ ^tl^nimM 
10 ©dNTP, 10ng©#IMDNA> 0. 5units©Taq DNAtf 'J J 5 — fef^T'. 94°C 1 55\ 57 
°C 1 £\ 72°C 1 501M ? ;U^jo /Co 

^J«> Hipi^^T7^o-xy;l/ffi^1<li (2% SeaKem GTG agarose, lxTAE 

) DEAE--t?;Un-xj£ (TOiEU^ r-^^v-iT^jt^fX^j 

x 1988 pplll) »c«t»?3RMS!L^t>©<£-ilS!^ ±!E©^T?#tfPCRKJE£*;C 

KJ&M^S&^J^SacI. Xbarafrfb^ Ttt 'o-xy«ltlil 
. ^A^fr^fi^L^o CCD#Alfrjt^AMS^#A-r^/ci6©75X$ KM 
fig&TtSiK fctx.tt'? 1 ?* i Kpfflll£E^S So 75>U KpH 

20 Mite. 75X KpBR322©EcoRI^ft£^$rL/c^T4 DNA# D ^ 5— if (MMM 
) £ffl^T¥?tft&x *©*JIBl^^(cpUC18^t>PvuII-??tOOtbL^lacZCD|fg 
i^-b^ (322bp) ^^{c^>fbL^^]iAirCch{c e J;oT^$n^7 
5X^ KT?*So 

75 X $ KpHMl^SacI. Xbal7?^bL^$ t>JC#«5 v/JnMtA^ 'J7tX7 
25 (Calf intestine alkaline phosphstase. ^7@i£) JC«k*)IU£U >®Mb 

fB^AKrfrtix Takara Ligation Kit ver. 1 (^/iit) Zm^rmmMMtimtS 
tl/cpHMl4 3 i-5 4 Y- -> a > Ltzo 
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^©SttfcfiMt L fc^M' ^l/^f- - -tf £pHMl jA/u*:it£^ te> AM® ti 3 o 

SfclKLfcgL d©75X^ K£GenePulser (BioRad) hn^-U 
-'> 3 >^«fct). ^MSLE392^{^AL^o 3IA#JIIStiBioRaditO-e-^T 
MotfeCtiofco H^©^]lli(cL^oT, g^U*--fe*£££te^*fr 
1^7X$ K *> ASi®LE392^iC^A L fc Q 

^©^. Cft£©^K$£^$ftfcAMffi£xh^-Y^l>> (25#g/ml) ^ 

(25°C) T-72H#F B ^S^, ftmtteZ-? 
77; KpHMl^^A L /c^fliB© 3D--c jrax 

Tiii£Lfc Ggl©A) c 

/ < - x ^ -xtfe?tc x z^m* — ? p - > g>s% 

^ o ^-x^-^g^-^cAlliffi^i, •tfcf^g^PMStu 
C©AflMteOT©£?l-fPJ&L^° R.W. Hartley, J.Mol.Biol. 202, 913-9 
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15: 1988{c|Bi^©/<- X 9 -iffci^Hindlll iXbalT' MtytzL^ tac^o ^- 9 
- (de Boer et al. , Proc. Natl. Acad. Sci. USA 80, 21-25:1983) i-f>7U- 
ATg^ls ^btc^D^A^x-n-^ililiil^ (N.K. Alton, and D. Vap 
nek, Nature 282, 864-869:1979) tthK (Herrero et al. , J.Bacteriol. 1 
5 72, 6557-6567:1990) {cfBf^X^ -±£>. ^M^Xmitz h 5 

> (defective transposon) ©pWd&^U btltz^^Xl K£A 

10 RltlT*So ttzj^mmmiWr-macim^frWmlT^&tztb^ tac^o 
*-*-iiSKSi^£*lT:fc*K /<-X^-iftfe^ti«lJ^W (constitutive) iz 

15 ne><D*J]§S£IPTG (ImM) > xh5iM?y> (25//g/mL) ££frLB^i#HS 
(C 7 U - -f > ^ L . 25°C-e72^r^S L SSS' <;U-J- - -fe'itfe^T- 
MIe^ L AM® © n n ^ - © 4^ £ > l^f l^m%mZffl%i L fcfcWa 
* KpHMl^AAM®^n^--iJtKLT. 3D^-0^|^tt)t)^^o- 

> ( "#4-31" £fft£) ZMfaLtz (311 ©B) o 
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II M^n->i3D--©^^ (mm) 



PCT/JP99/04167 









pHMl GW) 


A 


: E.coli LE392* 1 


1. 77 ±0. 33 


2. 65 ±0.47 


B 












1.39 ±0.10 


1. 55±0. 08 



* J : LB^^U- h (25^g/mLx h^-y-^^ U » ±-e28°C. 48^JgS^©n 
* 2 : LEg^U- h (25jug/mLf- h5iM^ U » ±-e28°C> 24B#RJJig£&©=i 
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b»J 2 




Lfco ^^^^o->#4-31{C*i^tnfc^^<;b^-^fe^irit^KpnI, X 
baI"Z?iaJt)ttiU^ IqMif-KpnI. XbaI^HftLfcpUC119CDKpnIx XballM 
^-->3>L^ 0 :®^7X; K£*IM£JB^Ti#tl£-ti:rt:^ Taq^U^ 
— V^FB^tz-V-J 9J]si/ — 9x->xfe&M\<iT (Taq Dye Terminator Cycle Seq 
uencing Kit, Applied Biosystems Inc.) >. 77 — (£>~7u \- zi Mz'$.r>XKfo 
£frV\ J^l ^Applied Biosystemsftt^ODNA v-^ (Model 373A) "CE 

tf&^©DNAiE^J£Jt#LTx K>T&£ATG<DA*>fc>&;LT15# 
g { cT® J?Aj£><& (9 s £ fc333# g <Dkfr9&L L T o -6 0 
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±iZELfCct 9 {Cpl)C119ic|a^iA^/■fiiS'i4^^<;l/^-^^'jt{i: : ? ; &^ ^7X = 
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WO 00/08176 PCT/JP99/04167 

b^UmSmXbal. KpnITtOKrLTfllfflU W&m^ 5 ic^"75X =• K^?* 
-pTS43l^1f^LfCo pTS431{iTOO-/^X ^ KTr&&pVE108^ X $ K (PCT 

(1) pVE10875x£ K-eti/<;U^— iffltfe^ (E?iJ#^l) £a*ALTWcg|$ 

(2) pVE108^^X^ K-ei^A'n^Oi#I^o^-^-^LTl^; 
^\ #^BJ§©pTS431Tii^*Eliifc^ (PCTfctJfi|g|&&|gm9213956-t) 

(3) *^T?{ix '<;l^-^Sfc^©±fepVE108-/5X^ K7?{iffiffl$nT 
W,£;^ofcl376bp©35S3:/n^-^- (EP 0344029) £ffl^T^& 0 

(4) ^mwvte, '<ju-j-- •^mB^oym.BKpmos-f^xi mt&msti 

T^^^-pfcpJD884 (PCTd3iIHIl£§fll§9309218-5§-) frt>12Jt> fcb L /cAgrobacter 
ium T-DNA gene7®Tfcfc^&*©E^J£JE^T^£o 

(5) ^HBjTta. pUC19(cS*-r-5^^t>lacZ{ct@^-r6^W^«9l^OT 

K (pTS172) &W$m^ 4 ^^-To 
PTS431 (^m^l^-^isfei^A^X- F\ Ifi?iJ#t5) . pTS172 ('<;U 

&J4. SkbpcDifrjt^tU^HbL. 4f4K**- PSB11 (T. Koraari et al. , Plant J. 

10(1), 165-174:1996) © EcoRISBftfcifA U $ £lc*B|5jfflg|>Lt;:«fc t) ^©T- 
DNA tU^^acceptor vector pSBl (T. Komari et al. , Plant J. 10(1), 165-17 
4:1996) Km&&&t£ 0 :©I0I^7X$ K (^ft^ftpSB1431> pSB1172) £• 
ko Agrobacterium tumefaciens LBA4404£"f ^ (MMT^J k# "j) 
Slfcffl^fco J£KI£8l©:£&fcU S#ftfc|Ifl:#b©^& (Plant J. 6(2), 271 
-282 : 1994) K$t r> tztiK *f H L izm&&ffi&&&tf&&L'? ~ts — b L Tbaritfc 

(phosphinithricine acetyl transferase n — K"^"&) £i£A/T , l , '&©T\ 
J&SH£gj©B8S®Sfel;:W\ J^SCItegltigStJCphosphinothricine (MSlOmg/L) 

i l 



WO 00/08176 PCT/JP99/04167 

£fflWc 0 phosphinothricinetis mfc^fr^AZtltz-t) JlX&Mtkt&tzlbK 

m 2 



ijjixm. tuixm. %®m* 1 m^mms& 



PSB1172 (MM) 2838 83 52/83 9/52 (17.3%) 



PSB1431 (MM) 787 69 43/45* 2 27/28* 3 (96.4%) 
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3. i tcia«©T ^ y^E^jiiHi^T s y me^j^^- f-t &dnae 

7 . it ^ i & v * umm 6 © i>fn^ i mzmmo^B^^^ m±wm 

8 . It^ 1 ft V > Lii^ 6 ©^-ftl^ 1 Mzl^mwgM'*)^-- fe'jUc^ 
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SEQUENCE LISTING 

<110> Japan Tobacco Inc. 



PCT/JP99/04167 



<i2o> <j\s±— if jft&f fc=t xj^wmk^mm 

<130> 980687 

<160> 7 

<210> 1 

<211> 343 

<212> DNA 

<213> Bacillus amyloliquefaciens 

<220> 

<221> NAME/KEY: CDS 

<222> 1. . 336 

<400> 1 

atg gta ccg gtt ate aac acg ttt gac ggg gtt gcg gat tat ctt cag 48 
Met Val Pro Val He Asn Thr Phe Asp Gly Val Ala Asp Tyr Leu Gin 

15 10 15 

aca tat cat aag eta cct gat aat tac att aca aaa tea gaa gca caa 96 
Thr Tyr His Lys Leu Pro Asp Asn Tyr He Thr Lys Ser Glu Ala Gin 

20 25 30 

gec etc ggc tgg gtg gca tea aaa ggg aac ctt gca gac gtc get ccg 144 
Ala Leu Gly Trp Val Ala Ser Lys Gly Asn Leu Ala Asp Val Ala Pro 

35 40 45 

ggg aaa age ate ggc gga gac ate ttc tea aac agg gaa ggc aaa etc 192 
Gly Lys Ser He Gly Gly Asp He Phe Ser Asn Arg Glu Gly Lys Leu 
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50 55 60 

ccg ggc aaa age gga cga aca tgg cgt gaa gcg gat att aac tat aca 240 
Pro Gly Lys Ser Gly Arg Thr Trp Arg Glu Ala Asp He Asn Tyr Thr 
65 70 75 80 

tea ggc ttc aga aat tea gac egg att ctt tac tea age gac tgg ctg 288 
Ser Gly Phe Arg Asn Ser Asp Arg He Leu Tyr Ser Ser Asp Trp Leu 

85 90 95 

att tac aaa aca acg gac cat tat cag acc ttt aca aaa ate aga taa 336 
He Tyr Lys Thr Thr Asp His Tyr Gin Thr Phe Thr Lys He Arg 

100 105 110 

ggtaacc 343 



<210> 2 
<211> 112 
<212> PRT 

<213> Bacillus amy lol iquef aciens 



<400> 2 

Met Val Pro Val He Asn Thr Phe Asp Gly Val Ala Asp Tyr Leu Gin 

15 10 15 

Thr Tyr His Lys Leu Pro Asp Asn Tyr He Thr Lys Ser Glu Ala Gin 

20 25 30 

Ala Leu Gly Trp Val Ala Ser Lys Gly Asn Leu Ala Asp Val Ala Pro 

35 40 45 

Gly Lys Ser He Gly Gly Asp He Phe Ser Asn Arg Glu Gly Lys Leu 

50 55 60 

Pro Gly Lys Ser Gly Arg Thr Trp Arg Glu Ala Asp He Asn Tyr Thr 
65 70 75 80 

Ser Gly Phe Arg Asn Ser Asp Arg He Leu Tyr Ser Ser Asp Trp Leu 
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85 90 95 

He Tyr Lys Thr Thr Asp His Tyr Gin Thr Phe Thr Lys He Arg 
100 105 110 

<210> 3 
<211> 342 
<212> DNA 
<213> 



<400> 3 








atggtaccgg 


ttattcaaca cgtttgacgg 


ggttgcggat tatcttcaga catatcataa 


60 


gctacctgat 


aattacatta caaaatcaga 


agcacaagcc ctcggctggg tggcatcaaa 


120 


agggaacctt 


gcagacgtcg ctccggggaa 


aagcatcggc ggagacatct tctcaaacag 


180 


ggaaggcaaa 


ctcccgggca aaagcggacg 


aacatggcgt gaagcggata ttaactatac 


240 


atcaggcttc 


agaaattcag accggattct 


ttactcaagc gactggctga tttacaaaac 


300 


aacggaccat 


tatcagacct ttacaaaaat 


cagtaatcta ga 


342 



<210> 4 
<211> 6548 
<212> DNA 

<213> Escherichia coli LE392 
<220> 

<223> Clone: pTS172 
<400> 4 

aattcaagct tgacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt 60 
ttatttttct aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg 120 
cttcaataat attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt 180 
cccttttttg cggcattttg ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta 240 
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aaagatgctg 


aagatcagtt 


gggtgcacga gtgggttaca 


tcgaactgga 


tctcaacagc 


r\ r\ r\ 

300 


ggtaagatcc 


ttgagagttt 


tcgccccgaa gaacgttttc 


caatgatgag 


cacttttaaa 


O O f\ 

360 


gttctgctat 


gtggcgcggt 


attatcccgt attgacgccg 


ggcaagagca 


actcggtcgc 


420 


cgcatacact 


attctcagaa 


tgacttggtt gagtactcac 


cagtcacaga 


aaagcatctt 


a on 

480 


acggatggca 


tgacagtaag 


agaattatgc agtgctgcca 


taaccatgag 


tgataacact 


540 


gcggccaact 


tacttctgac 


aacgatcgga ggaccgaagg 


agctaaccgc 


ttttttgcac 


600 


aacatggggg 


atcatgtaac 


tcgccttgat cgttgggaac 


cggagctgaa 


tgaagccata 


660 


ccaaacgacg 


agcgtgacac 


cacgatgcct gtagcaatgg 


caacaacgtt 


gcgcaaacta 


720 


ttaactggcg 


aactacttac 


tctagcttcc cggcaacaat 


taatagactg 


gatggaggcg 


780 


gataaagttg 


caggaccact 


tctgcgctcg gcccttccgg 


ctggctggtt 


tattgctgat 


840 


aaatctggag 


ccggtgagcg 


tgggtctcgc ggtatcattg 


cagcactggg 


gccagatggt 


900 


aagccctccc 


gtatcgtagt 


tatctacacg acggggagtc 


aggcaactat 


ggatgaacga 


960 


aatagacaga 


tcgctgagat 


aggtgcctca ctgattaagc 


attggtaact 


gtcagaccaa 


1020 


gtttactcat 


atatacttta 


gattgattta aaacttcatt 


tttaatttaa 


aaggatctag 


1080 


gtgaagatcc 


tttttggctc 


gagtctcatg accaaaatcc 


cttaacgtga 


gttttcgttc 


1140 


cactgagcgt 


cagaccccgt 


agaaaagatc aaaggatctt 


cttgagatcc 


tttttttctg 


1200 


cgcgtaatct 


gctgcttgca 


aacaaaaaaa ccaccgctac 


cagcggtggt 


ttgtttgccg 


1260 


gatcaagagc 


taccaactct 


ttttccgaag gtaactggct 


tcagcagagc 


gcagatacca 


1320 


aatactgtcc 


ttctagtgta 


gccgtagtta ggccaccact 


tcaagaactc 


tgtagcaccg 


1380 


cctacatacc 


tcgctctgct 


aatcctgtta ccagtggctg 


ctgccagtgg 


cgataagtcg 


H A A f\ 

1440 


tgtcttaccg 


ggttggactc 


aagacgatag ttaccggata 


aggcgcagcg 


gtcgggctga 


1500 


acggggggtt 


cgtgcacaca 


gcccagcttg gagcgaacga 


cctacaccga 


actgagatac 


1560 


ctacagcgtg 


agcattgaga 


aagcgccacg cttcccgaag 


ggagaaaggc 


ggacaggtat 


1620 


ccggtaagcg 


gcagggtcgg 


aacaggagag cgcacgaggg 


agcttccagg 


gggaaacgcc 


1680 


tggtatcttt 


atagtcctgt 


cgggtttcgc cacctctgac 


ttgagcgtcg 


atttttgtga 


1740 


tgctcgtcag 


gggggcggag 


cctatggaaa aacgccagca 


acgcggcctt 


tttacggttc 


1800 


ctggcctttt 


gctggccttt 


tgctcacatg ttctttcctg 


cgttatcccc 


tgattctgtg 


1860 


gataaccgta 


ttaccgcctt 


tgagtgagct gataccgctc 


gccgcagccg 


aacgaccgag 


1920 


cgcagcgagt 


cagtgagcga 


ggaagcggaa gagcgcccaa 


tacgcaaacc 


gcctctcccc 


1980 
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gcgcgttggc 


ctgatcagaa 


ttcatatgca 


cgtgttcccg 


atctagtaac 


atagatgaca 


2040 


ccgcgcgcga 


taatttatcc 


tagtttgcgc 


gctatatttt 


gttttctatc 


gcgtattaaa 


2100 


tgtataattg 


cgggactcta 


atcataaaaa 


cccatctcat 


aaataacgtc 


atgcattaca 


2160 


tgttaattat 


tacatgctta 


acgtaattca 


acagaaatta 


tatgataatc 


atcgcaagac 


2220 


cggcaacagg 


attcaatctt 


aagaaacttt 


attgccaaat 


gtttgaacga 


tctgcttcgg 


2280 


aggttacctt 


atctgatttt 


tgtaaaggtc 


tgataatggt 


ccgttgtttt 


gtaaatcagc 


2340 


cagtcgcttg 


agtaaagaat 


ccggtctgaa 


tttctgaagc 


ctgatgtata 


gttaatatcc 


2400 


gcttcacgcc 


atgttcgtcc 


gcttttgccc 


gggagtttgc 


cttccctgtt 


tgagaagatg 


2460 


tctccgccga 


tgcttttccc 


cggagcgacg 


tctgcaaggt 


tcccttttga 


tgccacccag 


2520 


ccgagggctt 


gtgcttctga 


ttttgtaatg 


taattatcag 


gtagcttatg 


atatgtctga 


2580 


agataatccg 


caaccccgtc 


aaacgtgttg 


ataaccggta 


ccatcgcgac 


ggcttgatgg 


2640 


atctcttgct 


ggacaccggg 


atgctaggat 


gggttatcgt 


ggccggcgtg 


cgtgtgtggc 


2700 


ttttgtaggc 


gccggcgacg 


gcgggggcaa 


tgtggcaggt 


gagtcacggt 


gcaagcgtgc 


2760 


gcaagtgact 


gcaacaacca 


aggacggtca 


tggcgaaagc 


acctcacgcg 


tccaccgtct 


2820 


acaggatgta 


gcagtagcac 


ggtgaaagaa 


gtgttgtccc 


gtccattagg 


tgcattctca 


2880 


ccgttggcca 


gaacaggacc 


gttcaacagt 


taggttgagt 


gtaggacttt 


tacgtggtta 


2940 


atgtatggca 


aatagtagta 


aattttgccc 


ccattggtct 


ggctgagata 


gaacatattc 


3000 


tggaaagcct 


ctagcatatc 


ttttttgaca 


gctaaacttt 


gcttcttgcc 


ttcttggtct 


3060 


agcaatgacg 


ttgcccatgt 


cgtggcaaac 


atctggtaag 


gtaactgtat 


tcgtttgttc 


3120 


ccttcaacgg 


ctcaatcccc 


acaggccaag 


ctatcctttc 


cttggcagta 


taggctcctt 


3180 


gagagattat 


actaccattt 


ttaagtgctt 


ataaagacga 


tgctctctaa 


ccagatcgat 


3240 


cagaaacaca 


aagttttagc 


agcgtaatat 


cccacacaca 


tacacacacg 


aagctatgcc 


3300 


tcctcatttt 


ccgagagatt 


ctgacagtga 


ccagaatgtc 


agaatgccat 


ttcatgggca 


3360 


caagtcgatc 


cacaagcttc 


ttggtggagg 


tcaaggtgtg 


ctattattat 


tcgctttcta 


3420 


ggaaattatt 


cagaattagt 


gccttttatc 


ataacttctc 


tctgagccga 


tgtggttttg 


3480 


gatttcattg 


ttgggagcta 


tgcagttgcg 


gatattctgc 


tgtggaagaa 


caggaactta 


3540 


tctgcggggg 


tccttgctgg 


ggcaacattg 


atatggttcc 


tgttcgatgt 


agtagaatac 


3600 


aatataattc 


cgctcctttg 


ccagattgcc 


attcttgcca 


tgcttgtgat 


cttcatttgg 


3660 


tcaaatgccg 


caccactctt 


ggacaggtat 


tagctttatt 


tcctgtggag 


atggtagaaa 


3720 
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actcagctta 


cagaaatggc 


atttcacgta gtataacgca agacattagg 


tactaaaact 


3780 


caactaactg 


tttccgaatt 


tcagggcccc tccaaggatc ccagaaatca 


tcatctctga 


3840 


acatgccttc 


agagaaatgg 


cattgaccgt ccattacaaa ctaacgtaca 


ctgtatctgt 


3900 


tctttacgac 


attgcatgtg 


gaaaggatct gaagagattt ctcctggtac 


ataataatct 


3960 


actcctttgc 


tacgttaata 


agagatgtaa aaacatgcaa cagttccagt 


gccaacattg 


4020 


tccaaggatt 


gtgcaattct 


ttctggagcg ctaaaattga ccagattaga 


cgcatcagaa 


4080 


tattgaattg 


cagagttagc 


caataatcct cataatgtta atgtgctatt 


gttgttcact 


4140 


actcaatata 


gttctggact 


aacaatcaga ttgtttatga tattaaggtg 


gttggatctc 


4200 


tattggtatt 


gtcggcgatt 


ggaagttctt gcagcttgac aagtctacta 


tatattggta 


4260 


ggtattccag 


ataaatatta 


aattttaata aaacaatcac acagaaggat 


ctgcggccgc 


4320 


tagcctaggc 


ccgggcccac 


aaaaatctga gcttaacagc acagttgctc 


ctctcagagc 


4380 


agaatcgggt 


attcaacacc 


ctcatatcaa ctactacgtt gtgtataacg 


gtccacatgc 


4440 


cggtatatac 


gatgactggg 


gttgtacaaa ggcggcaaca aacggcgttc 


ccggagttgc 


4500 


acacaagaaa 


tttgccacta 


ttacagaggc aagagcagca gctgacgcgt 


acacaacaag 


4560 


tcagcaaaca 


gacaggttga 


acttcatccc caaaggagaa gctcaactca 


agcccaagag 


4620 


ctttgctaag 


gccctaacaa 


gcccaccaaa gcaaaaagcc cactggctca 


cgctaggaac 


4680 


caaaaggccc 


agcagtgatc 


cagccccaaa agagatctcc tttgccccgg 


agattacaat 


4740 


ggacgatttc 


ctctatcttt 


acgatctagg aaggaagttc gaaggtgaag 


gtgacgacac 


4800 


tatgttcacc 


actgataatg 


agaaggttag cctcttcaat ttcagaaaga 


atgctgaccc 


4860 


acagatggtt 


agagaggcct 


acgcagcagg tctcatcaag acgatctacc 


cgagtaacaa 


4920 


tctccaggag 


atcaaatacc 


ttcccaagaa ggttaaagat gcagtcaaaa 


gattcaggac 


4980 


taattgcatc 


aagaacacag 


agaaagacat atttctcaag atcagaagta 


ctattccagt 


5040 


atggacgatt 


caaggcttgc 


ttcataaacc aaggcaagta atagagattg 


gagtctctaa 


5100 


aaaggtagtt 


cctactgaat 


ctaaggccat gcatggagtc taagattcaa 


atcgaggatc 


5160 


taacagaact 


cgccgtgaag 


actggcgaac agttcataca gagtctttta 


cgactcaatg 


5220 


acaagaagaa 


aatcttcgtc 


aacatggtgg agcacgacac tctggtctac 


tccaaaaatg 


5280 


tcaaagatac 


agtctcagaa 


gaccaaaggg ctattgagac ttttcaacaa 


aggataattt 


5340 


cgggaaacct 


cctcggattc 


cattgcccag ctatctgtca cttcatcgaa 


aggacagtag 


5400 


aaaaggaagg 


tggctcctac 


aaatgccatc attgcgataa aggaaaggct 


atcattcaag 


5460 
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atgcctctgc 


cgacagtggt cccaaagatg gacccccacc cacgaggagc atcgtggaaa 


5520 


aagaagacgt 


tccaaccacg tcttcaaagc aagtggattg atgtgacatc tccactgacg 


5580 


taagggatga 


cgcacaatcc cactatcctt cgcaagaccc ttcctctata taaggaagtt 


5640 


catttcattt 


ggagaggaca cgctgaaatc accagtctct ctctataaat ctatctctct 


5700 


j>-\ J» J- /-h *\ 

ctcta taacc 


atggacccag aacgacgccc ggccgacatc cgccgtgcca ccgaggcgga 


5760 


catgccggcg 


gtctgcacca tcgtcaacca ctacatcgag acaagcacgg tcaacttccg 


5820 


taccgagccg 


caggaaccgc aggagtggac ggacgacctc gtccgtctgc gggagcgcta 


5880 


tccctggctc 


gtcgccgagg tggacggcga ggtcgccggc atcgcctacg cgggcccctg 


5940 


gaaggcacgc 


aacgcctacg actggacggc cgagtcgacc gtgtacgtct ccccccgcca 


6000 


ccagcggacg 


ggactgggct ccacgctcta cacccacctg ctgaagtccc tggaggcaca 


6060 


gggcttcaag 


agcgtggtcg ctgtcatcgg gctgcccaac gacccgagcg tgcgcatgca 


6120 


cgaggcgctc 


ggatatgccc cccgcggcat gctgcgggcg gccggcttca agcacgggaa 


6180 


ctggcatgac 


gtgggtttct ggcagctgga cttcagcctg ccggtaccgc cccgtccggt 


6240 


cctgcccgtc 


accgagatct gagatcacgc gttctaggat cccccgatga gctaagctag 


6300 


ctatatcatc 


aatttatgta ttacacataa tatcgcactc agtctttcat ctacggcaat 


6360 


gtaccagctg 


atataatcag ttattgaaat atttctgaat ttaaacttgc atcaataaat 


6420 


ttatgttttt 


gcttggacta taatacctga cttgttattt tatcaataaa tatttaaact 


6480 


atatttcttt 


caagatggga attaacatct acaaattgcc ttttcttatc gaccatgtac 


6540 


gtatcgcg 




6548 



<210> 5 
<211> 6539 
<212> DNA 

<213> Escherichia coli LE392 
<220> 

<223> Clone: pTS431 
<400> 5 

aattcaagct tgacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt 60 
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ttatttttct 


aaatacattc 


aaatatgtat 


ccgctcatga 


gacaataacc 


ctgataaatg 


120 


cttcaataat 


attgaaaaag 


gaagagtatg 


agtattcaac 


atttccgtgt 


cgcccttatt 


180 


cccttttttg 


cggcattttg 


ccttcctgtt 


tttgctcacc 


cagaaacgct 


ggtgaaagta 


240 


aaagatgctg 


aagatcagtt 


gggtgcacga 


gtgggttaca 


tcgaactgga 


tctcaacagc 


300 


ggtaagatcc 


ttgagagttt 


tcgccccgaa 


gaacgttttc 


caatgatgag 


cacttttaaa 


360 


gttctgctat 


gtggcgcggt 


attatcccgt 


attgacgccg 


ggcaagagca 


actcggtcgc 


420 


cgcatacact 


attctcagaa 


tgacttggtt 


gagtactcac 


cagtcacaga 


aaagcatctt 


480 


acggatggca 


tgacagtaag 


agaattatgc 


agtgctgcca 


taaccatgag 


tgataacact 


540 


gcggccaact 


tacttctgac 


aacgatcgga 


ggaccgaagg 


agctaaccgc 


ttttttgcac 


600 


aacatggggg 


atcatgtaac 


tcgccttgat 


cgttgggaac 


cggagctgaa 


tgaagccata 


660 


ccaaacgacg 


agcgtgacac 


cacgatgcct 


gtagcaatgg 


caacaacgtt 


gcgcaaacta 


720 


ttaactggcg 


aactacttac 


tctagcttcc 


cggcaacaat 


taatagactg 


gatggaggcg 


780 


gataaagttg 


caggaccact 


tctgcgctcg 


gcccttccgg 


ctggctggtt 


tattgctgat 


840 


aaatctggag 


ccggtgagcg 


tgggtctcgc 


ggtatcattg 


cagcactggg 


gccagatggt 


900 


aagccctccc 


gtatcgtagt 


tatctacacg 


acggggagtc 


aggcaactat 


ggatgaacga 


960 


aatagacaga 


tcgctgagat 


aggtgcctca 


ctgattaagc 


attggtaact 


gtcagaccaa 


1020 


gtttactcat 


atatacttta 


gattgattta 


aaacttcatt 


tttaatttaa 


aaggatctag 


1080 


gtgaagatcc 


tttttggctc 


gagtctcatg 


accaaaatcc 


cttaacgtga 


gttttcgttc 


1140 


cactgagcgt 


cagaccccgt 


agaaaagatc 


aaaggatctt 


cttgagatcc 


tttttttctg 


1200 


cgcgtaatct 


gctgcttgca 


aacaaaaaaa 


ccaccgctac 


cagcggtggt 


ttgtttgccg 


1260 


gatcaagagc 


taccaactct 


ttttccgaag 


gtaactggct 


tcagcagagc 


gcagatacca 


1320 


aatactgtcc 


ttctagtgta 


gccgtagtta 


ggccaccact 


tcaagaactc 


tgtagcaccg 


1380 


cctacatacc 


tcgctctgct 


aatcctgtta 


ccagtggctg 


ctgccagtgg 


cgataagtcg 


1440 


tgtcttaccg 


ggttggactc 


aagacgatag 


ttaccggata 


aggcgcagcg 


gtcgggctga 


1500 


acggggggtt 


cgtgcacaca 


gcccagcttg 


gagcgaacga 


cctacaccga 


actgagatac 


1560 


ctacagcgtg 


agcattgaga 


aagcgccacg 


cttcccgaag 


ggagaaaggc 


ggacaggtat 


1620 


ccggtaagcg 


gcagggtcgg 


aacaggagag 


cgcacgaggg 


agcttccagg 


gggaaacgcc 


1680 


tggtatcttt 


atagtcctgt 


cgggtttcgc 


cacctctgac 


ttgagcgtcg 


atttttgtga 


1740 


tgctcgtcag 


gggggcggag 


cctatggaaa 


aacgccagca 


acgcggcctt 


tttacggttc 


1800 



8/12 



WO 00/08176 PCT/JP99/04167 



ctggcctttt 


gctggccttt 


tgctcacatg 


ttctttcctg 


cgttatcccc 


tgattctgtg 


1860 


gataaccgta 


ttaccgcctt 


tgagtgagct 


gataccgctc 


gccgcagccg 


aacgaccgag 


1920 


cgcagcgagt 


cagtgagcga 


ggaagcggaa 


gagcgcccaa 


tacgcaaacc 


gcctctcccc 


1980 


gcgcgttggc 


ctgatcagaa 


ttcttcccga 


tctagtaaca 


tagatgacac 


cgcgcgcgat 


2040 


aatttatcct 


agtttgcgcg 


ctatattttg 


ttttctatcg 


cgtattaaat 


gtataattgc 


2100 


gggactctaa 


tcataaaaac 


ccatctcata 


aataacgtca 


tgcattacat 


gttaattatt 


2160 


acatgcttaa 


cgtaattcaa 


cagaaattat 


atgataatca 


tcgcaagacc 


ggcaacagga 


2220 


ttcaatctta 


agaaacttta 


ttgccaaatg 


tttgaacgat 


ctgcttcgga 


tcctctagat 


2280 


tactgatttt 


tgtaaaggtc 


tgataatggt 


ccgttgtttt 


gtaaatcagc 


cagtcgcttg 


2340 


agtaaagaat 


ccggtctgaa 


tttctgaagc 


ctgatgtata 


gttaatatcc 


gcttcacgcc 


2400 


atgttcgtcc 


gcttttgccc 


gggagtttgc 


cttccctgtt 


tgagaagatg 


tctccgccga 


2460 


tgcttttccc 


cggagcgacg 


tctgcaaggt 


tcccttttga 


tgccacccag 


ccgagggctt 


2520 


gtgcttctga 


ttttgtaatg 


taattatcag 


gtagcttatg 


atatgtctga 


agataatccg 


2580 


caaccccgtc 


aaacgtgttg 


aataaccggt 


accatcgcga 


cggcttgatg 


gatctcttgc 


2640 


tggacaccgg 


gatgctagga 


tgggttatcg 


tggccggcgt 


gcgtgtgtgg 


cttttgtagg 


2700 


cgccggcgac 


ggcgggggca 


atgtggcagg 


tgagtcacgg 


tgcaagcgtg 


cgcaagtgac 


2760 


tgcaacaacc 


aaggacggtc 


atggcgaaag 


cacctcacgc 


gtccaccgtc 


tacaggatgt 


2820 


agcagtagca 


cggtgaaaga 


agtgttgtcc 


cgtccattag 


gtgcattctc 


accgttggcc 


2880 


agaacaggac 


cgttcaacag 


ttaggttgag 


tgtaggactt 


ttacgtggtt 


aatgtatggc 


2940 


aaatagtagt 


aaattttgcc 


cccattggtc 


tggctgagat 


agaacatatt 


ctggaaagcc 


3000 


tctagcatat 


cttttttgac 


agctaaactt 


tgcttcttgc 


cttcttggtc 


tagcaatgac 


3060 


gttgcccatg 


tcgtggcaaa 


catctggtaa 


ggtaactgta 


ttcgtttgtt 


cccttcaacg 


3120 


gctcaatccc 


cacaggccaa 


gctatccttt 


ccttggcagt 


ataggctcct 


tgagagatta 


3180 


tactaccatt 


tttaagtgct 


tataaagacg 


atgctctcta 


accagatcga 


tcagaaacac 


3240 


aaagttttag 


cagcgtaata 


tcccacacac 


atacacacac 


gaagctatgc 


ctcctcattt 


3300 


tccgagagat 


tctgacagtg 


accagaatgt 


cagaatgcca 


tttcatgggc 


acaagtcgat 


3360 


ccacaagctt 


cttggtggag 


gtcaaggtgt 


gctattatta 


ttcgctttct 


aggaaattat 


3420 


tcagaattag 


tgccttttat 


cataacttct 


ctctgagccg 


atgtggtttt 


ggatttcatt 


3480 


gttgggagct 


atgcagttgc 


ggatattctg 


ctgtggaaga 


acaggaactt 


atctgcgggg 


3540 
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gtccttgctg 


gggcaacatt 


gatatggttc 


ctgttcgatg 


tagtagaata 


caatataatt 


3600 


ccgctccttt 


gccagattgc 


cattcttgcc 


atgcttgtga 


tcttcatttg 


gtcaaatgcc 


3660 


gcaccactct 


tggacaggta 


ttagctttat 


ttcctgtgga 


gatggtagaa 


aactcagctt 


3720 


acagaaatgg 


catttcacgt 


agtataacgc 


aagacattag 


gtactaaaac 


tcaactaact 


3780 


gtttccgaat 


ttcagggccc 


ctccaaggat 


cccagaaatc 


atcatctctg 


aacatgcctt 


3840 


cagagaaatg 


gcattgaccg 


tccattacaa 


actaacgtac 


actgtatctg 


ttctttacga 


3900 


cattgcatgt 


ggaaaggatc 


tgaagagatt 


tctcctggta 


cataataatc 


tactcctttg 


3960 


ctacgttaat 


aagagatgta 


aaaacatgca 


acagttccag 


tgccaacatt 


gtccaaggat 


4020 


tgtgcaattc 


tttctggagc 


gctaaaattg 


accagattag 


acgcatcaga 


atattgaatt 


4080 


gcagagttag 


ccaataatcc 


tcataatgtt 


aatgtgctat 


tgttgttcac 


tactcaatat 


4140 


agttctggac 


taacaatcag 


attgtttatg 


atattaaggt 


ggttggatct 


ctattggtat 


4200 


tgtcggcgat 


tggaagttct 


tgcagcttga 


caagtctact 


atatattggt 


aggtattcca 


4260 


gataaatatt 


aaattttaat 


aaaacaatca 


cacagaagga 


tctgcggccg 


ctagcctagg 


4320 


cccgggccca 


caaaaatctg 


agcttaacag 


cacagttgct 


cctctcagag 


cagaatcggg 


4380 


tattcaacac 


cctcatatca 


actactacgt 


tgtgtataac 


ggtccacatg 


ccggtatata 


4440 


cgatgactgg 


ggttgtacaa 


aggcggcaac 


aaacggcgtt 


cccggagttg 


cacacaagaa 


4500 


atttgccact 


attacagagg 


caagagcagc 


agctgacgcg 


tacacaacaa 


gtcagcaaac 


4560 


agacaggttg 


aacttcatcc 


ccaaaggaga 


agctcaactc 


aagcccaaga 


gctttgctaa 


4620 


ggccctaaca 


agcccaccaa 


agcaaaaagc 


ccactggctc 


acgctaggaa 


ccaaaaggce 


4680 


cagcagtgat 


ccagccccaa 


aagagatctc 


ctttgccccg 


gagattacaa 


tggacgattt 


4740 


cctctatctt 


tacgatctag 


gaaggaagtt 


cgaaggtgaa 


ggtgacgaca 


ctatgttcac 


4800 


cactgataat 


gagaaggtta 


gcctcttcaa 


tttcagaaag 


aatgctgacc 


cacagatggt 


4860 


tagagaggcc 


tacgcagcag 


gtctcatcaa 


gacgatctac 


ccgagtaaca 


atctccagga 


4920 


gatcaaatac 


cttcccaaga 


aggttaaaga 


tgcagtcaaa 


agattcagga 


ctaattgcat 


4980 


caagaacaca 


gagaaagaca 


tatttctcaa 


gatcagaagt 


actattccag 


tatggacgat 


5040 


tcaaggcttg 


cttcataaac 


caaggcaagt 


aatagagatt 


ggagtctcta 


aaaaggtagt 


5100 


tcctactgaa 


tctaaggcca 


tgcatggagt 


ctaagattca 


aatcgaggat 


ctaacagaac 


5160 


tcgccgtgaa 


gactggcgaa 


cagttcatac 


agagtctttt 


acgactcaat 


gacaagaaga 


5220 


aaatcttcgt 


caacatggtg 


gagcacgaca 


ctctggtcta 


ctccaaaaat 


gtcaaagata 


5280 
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cagtctcaga 


agaccaaagg 


gctattgaga 


cttttcaaca 


aaggataatt 


tcgggaaacc 


5340 


tcctcggatt 


ccattgccca 


gctatctgtc 


acttcatcga 


aaggacagta 


gaaaaggaag 


5400 


gtggctccta 


caaatgccat 


cattgcgata 


aaggaaaggc 


tatcattcaa 


gatgcctctg 


5460 


ccgacagtgg 


tcccaaagat 


ggacccccac 


ccacgaggag 


catcgtggaa 


aaagaagacg 


5520 


ttccaaccac 


gtcttcaaag 


caagtggatt 


gatgtgacat 


ctccactgac 


gtaagggatg 


5580 


acgcacaatc 


ccactatcct 


tcgcaagacc 


cttcctctat 


ataaggaagt 


tcatttcatt 


5640 


tggagaggac 


acgctgaaat 


caccagtctc 


tctctataaa 


tctatctctc 


tctctataac 


5700 


catggaccca 


gaacgacgcc 


cggccgacat 


ccgccgtgcc 


accgaggcgg 


acatgccggc 


5760 


ggtctgcacc 


atcgtcaacc 


actacatcga 


gacaagcacg 


gtcaacttcc 


gtaccgagcc 


5820 


gcaggaaccg 


caggagtgga 


cggacgacct 


cgtccgtctg 


cgggagcgct 


atccctggct 


5880 


cgtcgccgag 


gtggacggcg 


aggtcgccgg 


catcgcctac 


gcgggcccct 


ggaaggcacg 


5940 


caacgcctac 


gactggacgg 


ccgagtcgac 


cgtgtacgtc 


tccccccgcc 


accagcggac 


6000 


gggactgggc 


tccacgctct 


acacccacct 


gctgaagtcc 


ctggaggcac 


agggcttcaa 


6060 


gagcgtggtc 


gctgtcatcg 


ggctgcccaa 


cgacccgagc 


gtgcgcatgc 


acgaggcgct 


6120 


cggatatgcc 


ccccgcggca 


tgctgcgggc 


ggccggcttc 


aagcacggga 


actggcatga 


6180 


cgtgggtttc 


tggcagctgg 


acttcagcct 


gccggtaccg 


ccccgtccgg 


tcctgcccgt 


6240 


caccgagatc 


tgagatcacg 


cgttctagga 


tcccccgatg 


agctaagcta 


gctatatcat 


6300 


caatttatgt 


attacacata 


atatcgcact 


cagtctttca 


tctacggcaa 


tgtaccagct 


6360 


gatataatca 


gttattgaaa 


tatttctgaa 


tttaaacttg 


catcaataaa 


tttatgtttt 


6420 


tgcttggact 


ataatacctg 


acttgttatt 


ttatcaataa 


atatttaaac 


tatatttctt 


6480 


tcaagatggg 


aattaacatc 


tacaaattgc 


cttttcttat 


cgaccatgta 


cgtatcgcg 


6539 



<210> 6 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 1 
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<400> 6 

cgttcggctc gatggtaccg gttatcaaca cgtttga 37 

<210> 7 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 2 

<400> 7 

cctctagatt atctgatttt tgtaaaggtc tgataatg 38 
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A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/55, C12N9/22, C12N15/82, A01H1/00, A01H5/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
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(54)Title; MUTATED BARNASE GENE AND PL ANT TRANSFORMED B V THE SAMfc 



(57) Abstract 

A male sterile plant which is free from any undesirable character is constructed by expressing a barnase gene alone specifically in the 
anther. The barnase gene, which has been depressed by mutagenesis while sustaining its activity, is transferred into a plant and then 
expressed specifically in the anther to thereby efficiently give the aimed male sterile transformant. 



